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Introduction to the Speakers

Barry Sheraw, Software Development Manager, Dallas, TX
Barry joined TI's High Performance Analog EDA organization in 2006 as an EDA Software

Engineer focusing on automation tools and is currently manager of the Linux System Test

and Integration team. Barry received his Bachelor's degree in Mathematics/Computer

Science from Carnegie Mellon University in 1996 and his Master of Computer Science from

Rice University in 1998.

Minas Hambardzumyan, Software Developer, Dallas, TX
Minas joined Texas Instruments Analog EDA organization in 2007, where he focused on

development of design verification tools for ESD and ERC robustness. In 2021 Minas

transitioned to the Embedded Processors organization, where he leads development of Linux

system test tools and infrastructure. Minas holds a master’s degree in Physics from Yerevan

State University.

Nishanth Menon, Senior Member Technical Staff, Texas Instruments

Nishanth has been working with TI for over 18 years and is currently part of TI's Embedded

Processing organization as a Linux/Systems architect working with Jacinto and Sitara

Processor families. He is also a long time linux kernel contributor and currently active Linux

kernel maintainer for TI's K3 device trees among other stuff he does.
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Disclaimers

• This is a technology presentation, not product-readiness or roadmap 

commitment

• Opinions presented here are that of the speakers and may not reflect 

that of Texas Instruments Inc.
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Overview
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• Motivation and Background

• Upstream Testing

– KernelCI Testing

– Upstream CI/CD Testing

– Full Upstream System Test

• Towards Common Testing…



Motivation

• Why use KernelCI?

– Common platform to help kernel maintainers gauge Linux Kernel quality by 

publishing test results for TI platforms

– Get notifications on upstream Linux Kernel regressions

– Gain better confidence on results by testing images built externally
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Test Infrastructure – TI's Global Test Farm
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Upstream Testing

• KernelCI Testing

• Upstream CI/CD Testing

• Full Upstream System Test
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Upstream Testing

• KernelCI Testing

• Upstream CI/CD Testing

• Full Upstream System Test
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KernelCI Upstream Testing 

• Automated build of test collateral

– Boot images built locally

– KernelCI build

• Kernel files

• dtb files

• File systems (Debian and buildroot)

• Tests executed in local Test Farm on EVMs

• Results automatically uploaded to KernelCI storage to enable web-

based review
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KernelCI Testing Architecture

Texas Instruments

KernelCI

Storage ServerAPI Server Web Dashboard
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KernelCI Testing Architecture

Texas Instruments
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KernelCI Testing Status

• Nightly boot tests – ltp and KSelfTest coming soon…

• 13 upstream SoCs across Sitara and Jacinto
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Upstream Testing

• KernelCI Testing

• Upstream CI/CD Testing

• Full Upstream System Test
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Upstream CI/CD

• End-to-end automation of latest upstream build, test and release

– Builds automatically initiated

– Test plans automatically executed on test boards and results tabulated

• Build collateral & test reports automatically released to customer facing portal



Upstream CI/CD
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• End-to-end automation of latest upstream build, test and release

– Builds automatically initiated

– Test plans automatically executed on test boards and results tabulated

• Build collateral & test reports automatically released to customer facing portal
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Upstream CI/CD
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Upstream CI/CD
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Upstream CI/CD
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• End-to-end automation of latest upstream build, test and release
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– Test plans automatically executed on test boards and results tabulated
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Upstream CI/CD

• Upstream CI/CD tests executed nightly

– Expanded set of tests including device driver tests

– Trade-off coverage and test execution time
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Upstream Snapshots

• Customer facing Linux Upstream images and test results available on 

TI’s software-dl website
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https://software-dl.ti.com/cicd-report/upstream


Upstream Testing

• KernelCI Testing

• Upstream CI/CD Testing

• Full Upstream System Test
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Upstream System Test

• Automatically generated test plans based on requirements

– 1000’s of testcases across all SoCs

– Longer running tests including additional (external) driver tests

• Automatically flash SD cards with images to test

• Automatically collect and tabulate test results
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Upstream System Test Automation - Reports

• Automatically generated test reports

• Not published to community today
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Upstream System Test Automation - Reports

• Automatically generated test reports

• Not published to community today

• Test results tied back to Requirement!
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Towards Community Based Testing…
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Towards Community Based Testing…
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Towards Community Based Testing…
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Towards Community Based Testing…
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Towards Community Based Testing…
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• Objective:

– Product quality, Reliable Mainline Software

• Challenge: TRUST!

• Solution: Transparency

– Standardizing

– Decentralizing

– Trusted Reporting



Solution: Standardized Testing

• Testing today's complex embedded systems are multifaceted

– Multi-OS and heterogenous ecosystems

– Linux testing vs. Traditional JTAG based RTOS testing

• Few Areas of improvement:

– Test Farm Control & deployment – Lava, Labgrid,… (collaborate for the best of both worlds)

– Host side test frameworks – pytest?

– DuT frameworks – LTP-DDT?

– Protocol standardized testing – example: TSN/Industrial protocol

– Test Harness hardware - examples:

• Camera Test harness

• PCIe Test harness

• Board Test interface harness

– Testing should scale Distributions

• Focus is reproducibility Network and Languages CC-SA 4.0
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Solution: Decentralizing

• Solution:

– Test scale over time

– Changing business priorities

– Geographical locations

• Testing time is $$$ - more tests are needed for better quality, but more tests more time. 

Decentralizing testing provides better coverage

• No business retains a single priority over time. Decentralizing removes pressures on a 

single point of failure.

• No single physical location can infinitely scale – new platforms, new technologies keep 

appearing. Older platforms are still in production use – dropping them should NOT be an 

option!

• KernelCI model of decentralized testing is ideal if we can scale across Operating Systems 

(Linux, Zephyr...), Platforms (Server, embedded MPUs, MCUs..)
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Solution: Reporting

• Fear of reporting bad results must be 

overcome for transparency

• Solution: 

– Providing decentralized data retrieval allows 

richer decentralized reporting options.

– Towards community defined "badge" for 

reporting quality?

• Data source

• Quality of report without bias (standard report 

templates?)

• KernelCI today addresses an open reporting 

scheme, but data sources are still API driven.

Map of Hell public domain in the United States
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Conclusion

• KernelCI common location for publishing and gauging kernel quality

• Scaling up to additional CI/CD, System Testing provides additional 

confidence and visibility of quality

• Call for Action for us as an Open Source Community:

–Common Testing framework beyond Linux kernel would leverage 

shared solution across vendors

–KernelCI could be an umbrella for facilitating standardized Open 

Source ecosystem testing for production worthy products using 

mainline/upstream s/w itself
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• Texas Instruments Inc.

• The Linux Foundation
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• Linaro
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Q&A
• Contact Information:

– Barry Sheraw <bsheraw@ti.com>

– Nishanth Menon <nm@ti.com>, IRC 

NishanthMenon @ libera.chat #linux-ti

#kernelci Linaro openAMP, Zephyr and 

BeagleBoard.org Discord channels.

– Minas Hambardzumyan <minas@ti.com>, 

minas @ libera.chat #kernelci
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Learn more about TI products

‒ https://www.ti.com/linux

‒ https://www.ti.com/processors

‒ https://www.ti.com/edgeai
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• KernelCI Upstream Test Results

– https://linux.kernelci.org/soc/ti/

• TI software-dl upstream CI/CD snapshots

– https://software-dl.ti.com/cicd-report/upstream

41

https://linux.kernelci.org/soc/ti/
https://software-dl.ti.com/cicd-report/upstream

